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Carotid artery cannulation in acute aortic dissection
with malperfusion
Paul P. Urbanski, MD, PhD, Bad Neustadt, Germany
Malperfusion has been identified in many series as anindependent risk factor for increased perioperativemortality and morbidity in acute aortic dissection.Different approaches for surgical intervention and
especially for arterial cannulation are still being discussed to
improve surgical outcome in this patient group.1-3
We report 2 patients with acute aortic dissection having signs
of malperfusion in whom proximal aortic repair with carotid artery
cannulation led to excellent surgical outcome.
Clinical Summary
CASE 1. A 70-year-old man with a history of hypertension,
coronary heart disease, and aortic valve defect experienced sudden
thoracic pain 4 years after coronary artery bypass grafting and
aortic valve replacement. Shortly after admission to our institution,
he was lethargic and not responsive. A computed tomogram (CT)–
angiograph of the aorta showed an extended acute aortic dissection
involving supra-aortic branches and iliac arteries. The innominate
artery and both carotid arteries showed severe compression of the
true lumen by the false lumen (Figure 1).
To avoid insufficient cerebral perfusion through the narrowed
true lumen during cardiopulmonary bypass (CPB), we prepared the
left common carotid artery through a separate incision on the neck
and cannulated it with a 10-mm Dacron side graft. In turn, for
sufficient perfusion of the rest of the body, a second arterial line
was installed in the right femoral artery, which was dissection free.
Both arterial lines were connected with a Y-shaped tube for arterial
return from one pump. Distal aortic repair (hemiarch replacement)
was performed during circulatory arrest in moderate hypothermia
(28.0°C) by using unilateral cerebral perfusion through the cannu-
lated carotid artery with a flow of about 0.8 L/min for brain
protection.
CASE 2. A 62-year-old man with a history of coronary heart
disease and previous multiple coronary catheter interventions ex-
perienced sudden pain in the abdomen and lower extremities 4
days after the last coronary angioplasty. Both legs became pale and
pulseless. A CT-angiograph showed an extended aortic dissection
with massive compression of the true lumen by the false lumen in
the abdominal aorta and the
resulting malperfusion of the
abdominal organs and lower
extremities (Figure 2). In-
trathoracic side-graft cannula-
tion of the left common carotid
artery allowed an antegrade per-
fusion of the true lumen during
CPB. Aortic arch replacement
with reimplantation of t h e i n -
nominate artery and the left
common carotid artery was performed during circulatory arrest in
moderate hypothermia (29.0°C), with brain protection achieved by
using unilateral cerebral perfusion through the left carotid artery
with a flow of about 1.0 L/min. After reinstitution of CPB, valve-
sparing ascending aortic replacement and coronary artery bypass
grafting completed the procedure.
In both cases the postoperative course was uneventful. The
postoperative CT imaging showed a complete recession of the
false lumen in the supra-aortic branches in case 1 and a nearly
complete recession of the false lumen in the abdominal aorta in case
2 (Figures 1 and 2). Currently, about 3 years after the operation, both
patients are well and have no clinical symptoms.
Discussion
During surgical repair of acute aortic dissection with femoral
cannulation, a clamping of the aorta before completion of the distal
repair should be avoided to eliminate the risk of false lumen perfu-
sion.4 Consequently, a cannulation of the femoral artery is always
associated with the necessity of circulatory arrest in deep hypo-
thermia. Even though selective cerebral perfusion for brain pro-
tection is used, the cerebral flow has to be interrupted for the
placement of the perfusion cannulas in the supra-aortic vessels.
Cannulation of the supra-aortic vessels for CPB, of which the
cannulation of the axillary artery is the most common, offers the
advantage of antegrade perfusion of the aorta.1 In addition, per-
forming cerebral perfusion during circulatory arrest is facilitated
because just one more vessel must be cannulated for the comple-
tion of bilateral brain perfusion. However, this additional manip-
ulation can be avoided by using unilateral cerebral perfusion.
The cannulation of the carotid artery for CPB5 offers some
advantages, which are especially apparent in an acute aortic dis-
section. Surgical access is very easy and quick and therefore
suitable for emergencies. Furthermore, in cases with compression
of the true lumen in both of the carotid arteries, cannulation of one
of them, as presented in case 1, ensures at least unilateral unre-
stricted cerebral perfusion during CPB. During circulatory arrest,
unilateral cerebral perfusion is very easy to manage simply by
reducing the flow in the arterial line after the clamping of all arch
arteries.
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We believe that the carotid arteries are an excellent site for
arterial cannulation in acute aortic dissection, and we have estab-
lished this method as a standard procedure in our clinic.
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Figure 1. Left, Preoperative computed tomogram–angiograph showing aortic dissection involving the aortic arch
and supra-aortic vessels with massive compression of the true lumen by the false lumen in the innominate artery
and both common carotid arteries. Middle, Schematic illustration of aortic dissection and arterial return instal-
lation in the left common carotid artery and the right femoral artery through a Y-shaped line. Right, Postoperative
computed tomogram–angiograph showing complete extension of the true lumen in the innominate artery and both
carotid arteries.
Figure 2. Left, Preoperative computed tomogram–angiograph showing aortic dissection with massive compression
of the true lumen by the false lumen in the abdominal aorta and the resulting filiform stenosis of the celiac artery.
Middle, Schematic illustration of aortic dissection and arterial return installation by means of cannulation of the
left common carotid artery. Right, Postoperative computed tomogram–angiograph showing almost complete
extension of the true lumen in the abdominal aorta with normal origin of the celiac artery.
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